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DETAILED ACTION 

Specification 

The abstract of the disclosure is objected to because it exceeds 150 words in 
length. The abstract was counted at 174 words. Correction is required. See MPEP 
§ 608.01(b). 

Claim Objections 

Claim 6 is objected to because of the following informalities: 

Claim 6 recites the limitation "... further comprising the voltage source..." 
however "a voltage source" is not previously disclosed therefore there is insufficient 
antecedent basis for this limitation in the claim. 

The claim will be examined as best understood to mean "a voltage source". 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1 and 10 are rejected under 35 U.S.C. 1 12, second paragraph, as being 

indefinite for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. 
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Claim 1 includes the limitation of "switched inductors". It is unclear what 
constitutes a "switched inductor" as an inductor is not a switching device. The 
specification discloses branches (16 & 18) comprising inductors (L1 & L2) and switches 
(S1 & S2) however this does not constitute a "switched inductor". The claim will be 
examined as best understood in which "switched inductor" is read on as an inductor with 
a coupled switched. 

Claims 1, 14, and 22 recite the limitation of "...a plurality of balancing switches 
configured to be actively driven to provide a DC voltage to the load and to balance 
energy between said current section and said voltage section when said power 
conversion circuit is in a no-load condition...". It is unclear what constitutes a "no-load 
condition" and it is also confusing what constitutes as "balancing energy". The "current 
section" and the "voltage section" neither contain a power supply so it is unclear how 
energy is "balanced" between them. The "no-load condition" is confusing as a load is 
previously disclosed as "electrically coupled" to the secondary windings of the 
transformer therefore it is unclear how and when a "no-load" condition is created. 

The claim will be examined as best understood in which "...to balance energy 
between said current section and said voltage section when said power conversion 
circuit is in a no-load condition and operated in the forward direction" is taken to mean 
". ..to stabilize the voltage of the power conversion circuit when the power conversion 
circuit is operated in the forward direction". 
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Claim 10 contains the limitation of "...a vehicle chassis or portion thereof. The 
limitation "a portion thereof is not clear. The claim will be examined as best understood 
in which the limitation reads "... connected to a vehicle chassis". 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

Claims 1, 5-9, 14, 22, and 26-29 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Zhu (US 2003/0002304). 

Zhu et al. (hereinafter referred to as Zhu) teaches: 
In regard to Claims 1 , 14, & 22 

• A current section (read on by the current current-fed side of the transformer) 
(See Paragraph 31-32) comprising switched inductors (L1 & L2) configured to 
produce a boosted output voltage (See Paragraph 40) from a voltage source (Vb) 
when operated in a forward direction (See Figure 10) 

• A transformer (T) having a primary winding electrically coupled to the boosted 
output (A & B) (See Figure 10) and a secondary winding (See Paragraph 40) 

• A voltage section (read on by the voltage-fed side of the transformer) (See 
Paragraph 31-32) coupled to the secondary windings (See Figure 10) comprising 
a plurality of switches (S3-S6) configured to be actively driven to provide a DC 



Application/Control Number: 10/630,496 Page 5 

Art Unit: 2836 

voltage, read on by switches (S3-S6) that, when operated in buck mode, act as 
an inverter to produce a DC output (See Paragraph 40) 

• The switches (S3-S6) stabilize the voltage of the power conversion circuit when 
the power conversion circuit is operated in the forward direction, read on by 
shorting the secondary side of the transformer (T) in order to stabilize the circuit 
against voltage spikes (See Paragraph 44). 

• Zhu teaches the current section comprising switched circuit branches wherein 
each branch has an inductor (L1 & L2) and a branch switch (S1& S2) 
respectively. 

In regard to Claims 5 & 9 

• A common ground (N) wherein said current section is connected to the common 
ground (N) and the voltage section is electrically isolated from the ground (N) 
(See Figure 1 & Paragraph 42) 

In regard to Claim 6 

• The power conversion circuit comprising a rechargeable battery (See Paragraph 
31 and the battery source (20) of Figure 10 and Paragraphs 39). 



Application/Control Number: 10/630,496 Page 6 

Art Unit: 2836 

In regard to Claim 7, 28, 29 

• The power conversion circuit comprising a fuel cell of a vehicle electrically 
coupled to the voltage section and configured to receive an initial operating 
voltage (See Paragraph 31 and the load (22) of Figure 10 and Paragraphs 36 & 

39). 

In regard to Claims 8, 26, & 27 

• The current section configured to operate as a rectifier in a reverse direction and 
the voltage section configured to operate as a buck converter in a reverse 
direction when the fuel cell is operating to recharge the battery (20), read on by 
the condition in which Vo is powering Vb (See Figure 1 & Paragraph 40) 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2, 11, 15, 23, & 30 are rejected under 35 U.S.C. 103(a) as being 



unpatentable over Zhu and Welches et al. (US 2003/0012038). 
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Zhu teaches the current section comprising switched circuit branches wherein 
each branch has an inductor (L1 & L2) and a branch switch (S1& S2) respectively but 
fails to explicitly teach a control circuit to operate the semiconductor switches of the 
circuit. Although Zhu teaches controlling the switches with control signals (See Figure 
2). Zhu fails to teach the control circuit which produces these signals. 

Welches et al. teaches a power conversion circuit that incorporates a controller 
comprising of circuit (295) and a PWM integrated circuit (See Paragraph 83) used to 
control semiconductor switches (S1-S5) of an inverter (70) and the switches of the main 
converter (40). It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to incorporate the controller taught by Welches et al. in which to 
control the switches taught by Zhu. The motivation would have been to provide circuitry 
capable of providing the necessary switching signals (See Zhu, Figure 2) to operate the 
power conversion circuitry. 

Zhu further teaches: 

In regard to Claims 3, 4, 12, 13, 16, 17, 20, 24, 25, 31, & 32 

• Switching a first and second subset (S1 & S6) & (S2 & S7) respectively, in a 
complementary fashion wherein the specification defines complementary as 
(oppositely and either simultaneously or nearly simultaneously, See Page 8) and 
read on by the opposite switching that takes place of switches (S1 & S6) and (S2 
& S7) during the timer interval between t6 and t8 in which the switches S1 & S2 
are turned off and switches S6 & S7 are turned on (See Figure 2). 
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In regard to Claim 18 

• The current section configured to operate as a rectifier in a reverse direction and 
the voltage section configured to operate as a buck converter in a reverse 
direction when the fuel cell is operating to recharge the battery (20), read on by 
the condition in which Vo is powering Vb (See Figure 1 & Paragraph 40) 

In regard to Claim 19 

• The power conversion circuit comprising a rechargeable battery (See Paragraph 
31 and the battery source (20) of Figure 10 and Paragraph 39). 

In regard to Claims 20 & 21 

• The power conversion circuit comprising a fuel cell electrically coupled to the 
voltage section and configured to receive an initial operating voltage (See 
Paragraph 31 and the load (22) of Figure 10 and Paragraph 39) and recharge the 
battery source (20) when operated in a reverse direction (See Paragraph 31 and 
the battery source (20) of Figure 10 and Paragraph 39). 
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Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zhu and 
Beeson et al. (6,222,443) 

Zhu teaches a common ground (N) wherein said current section is connected to 
the common ground (N) which is coupled with a battery (Vb) negative terminal (See 
Figure 1 & Paragraph 42). Zhu fails to teach the ground connected to a vehicle chassis. 

Beeson et al. teaches an electrical system connected with the system's ground 
potential which is connected to the vehicle chassis and the negative terminal of the 
vehicles battery (See Figure 2 & 3 and Column 9, Lines 1 1-54). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to attach the ground (N) taught by Zhu, which is also attached to 
the battery's (Vb) negative terminal, to the vehicle chassis, as taught by Beeson et al. 
The motivation would have been to provide a sufficient ground potential for the system 
while saving money and material by utilizing the vehicle chassis as opposed to 
providing an additional vehicle grounding system. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

• Zhu et al. (US 2002/01 59280 A1 ) teaches a power converter circuit incorporating 
a PWM controller (90) (See Figure 2), a fuel cell and a buck-boost converter (See 
Paragraph 33). 

• Welches et al. (US 2003/0012038 A1) teaches a power converter circuit which 
includes a fuel cell (See Paragraph 68) and converters (See Figure 1) 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel J. Cavallari whose telephone number is 
(571)272-8541. The examiner can normally be reached on Monday-Friday 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Sircus can be reached on (571)272-2800 x36. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic, 
Business Center (EBC) at 866-217-9197 (toll-free). ^ J? 
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